Objective: To investigate the feasibility and safety of laparoscopic hysterectomy (LH) in earlystage malignant gynecological cancer. Methods: Data from patients who underwent surgical management for early-stage gynecological cancer between 2009 and 2014 were retrospectively reviewed. Each woman gave her informed consent to be included into the study, which was previously approved by the local ethics committee and Institutional Review Board. Inclusion Criteria: All patients presented with stage I or II disease, and underwent comprehensive staging surgery consisting of hysterectomy or radical hysterectomy, with or without bilateral salpingo-oophorectomy, with or without para-aortic lymphadenectomy, with or without omentectomy, and peritoneal cytology. Results: 345 patients who underwent laparoscopic surgery (201 cervical cancer cases, 110 endometrial cancer cases and 34 ovarian cancer cases) were identified. Surgery for none of the patients was converted from laparoscopy to laparotomy. The median patient age for early-stage of gynecological cancer was 48 years (range, 29 -71 years). 87 (25.22%) of whom were elderly (>60 years); 98 (28.41%) were obese (>30 kg/m 2 ); 164 (62.96%) were postmenopausal; 103 (29.86%) had undergone previous abdominal surgery; 96 (25%) had a history of medical disease. The median operative time and estimated blood loss were 3.5 hours (range, 2.5 -5.5 hour) and 80 mL (20 -200 mL), respectively. Intra-operative and postoperative complications occurred in 6 (1.74%) and 34 (9.86%). None of the patients occurred death. The interval to bowel movement and indwelling catheter were 3 days (range, 1 -5 days) and 7 days (range, 5 -11 days). The median postoperative hospital stay was 10 days (range, 6 -18 days). The mean operating time and hospital days for cervical cancer was shorter; the estimated blood loss was lower; and the peri- 
Introduction
Cervical cancer, ovarian cancer and endometrial cancer remain a major health problem for women worldwide. Although the therapeutic efficacy of radical hysterectomy and radiation therapy is equivalent, patients with earlystage cancer undergo surgery because this procedure is associated with superior quality of life.
Laparoscopic surgery is considered the gold standard for the treatment of benign masses [1] . Although minimally invasive surgical techniques have improved over the last few years and laparoscopic surgery was broadly applied in gynecologic surgery [2] [3], many physicians debated the application of laparoscopic surgery for gynecological cancer.
Recently, laparoscopic surgery has been proposed as a minimally invasive therapy with comparable results to laparotomy in terms of blood loss, transfusion rate, recovery, and hospital stay [4] [5] .
However, controversy remains concerning on minimized appliance owing to technical difficulty, long learning curve, and longer operative time [4] [5] . Certainly, complication and difficulty of laparoscopic are related with previous abdominal surgery, age and obesity.
Currently, our practice is to collect the data of cases with early-stage performed laparoscopic surgery within five years, and the aim of this study is to examine the feasibility of LAP in these patients, regardless of age, body mass index, prior abdominal surgery.
Methods
In our institution, there is no clear indication for laparoscopic surgery in cervical cancer, ovarian cancer and endometrial cancer. However, surgeons tend to prefer laparoscopy over laparotomy in cases of suspicious early-stage tumors according to the preoperative evaluation without fertile will. However, the surgical modality is ultimately determined by the surgeon after considering the surgeons' skill and the patients' characteristics. A retrospective analysis of all patients who underwent laparoscopic surgical management for gynecological cancer between May 2009 and May 2014 at the Guiyang Maternal Hospital was performed. According to the International Federation of Gynecology and Obstetrics (FIGO) guidelines, the optimal staging procedures for three types of cancer include hysterectomy, or radical hysterectomy, with or without bilateral salpingo-oophorectomy, with or without para-aortic lymphadenectomy, with or without omentectomy, and peritoneal cytology.
Laparotomy was performed in all cases via midline longitudinal incision by gynecologic specialists, according to our routine institutional practice as previously described [6]- [8] . In laparoscopic surgery, a 10-mm laparoscope was introduced at the umbilical site after pneumoperitoneum was established. Under direct vision, 3 ancillary trocars were positioned: one 12-mm suprapubic trocar for extraction of the retrieved lymph nodes and two 5-mm trocars at the lower abdomen lateral to the epigastric arteries. After employing this 4-trocar system, pelvic procedures were performed.
Surgical outcomes included surgical findings, operative time, estimated blood loss, and postoperative complications. Postoperative febrile morbidity was defined as a temperature of ≥38˚C. Urinary retention was defined as patients can not automatically discharge after removing the catheter.
Patients were allowed to drink water after they passed gas from the bowel, and thereafter, a liquid, soft, and normal regular diet was given on a daily basis until the patients had no complaints of gastrointestinal symptoms. Early ambulation was encouraged. In all patients, 3 kinds of antibiotics were used for at least 3 postoperative days; first-or second-generation cephalosporin was administered intravenously; and metronidazole, intravenously.
Statistical analyses were performed by using the SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA) statistical software package. Data was described as ratio, median and range. Using the Kolmogorov-Smirnov test to determine whether the data showed a normal or not normal distribution, and differences between categorical variables in the two groups were analyzed by the chi-square test or Fisher's exact test. A p-value of <0.05 was considered statistically significant.
Results
Between May 2009 and May 2014, a total of 345 gynecological cancer patients presented with early-stage cancer (Figure 1) . The characteristics of patients are shown in Table 1 . The range of age was from 29 to 71 years, and 87 (25.22%) were elderly (>60 years), 98 (28.41%) were obese (>30 kg/m 2 ), 164 (62.96%) occurred menopause, 103 (29.86%) had one previous abdominal surgery at least, 96 (25%) had a history of medical disease ( Table 1) . Among the cases, patients of cervical cancer presented highest ratio on elderly age, high BMI, more previous abdominal surgery time, and more medical diseases.
The operative time and estimated blood loss were 3.5 hours (range, 2.5 -5.5 hour) and 80 mL (20 -200 mL), respectively. Transfusion was required in 13 patients (3.77%). and the transfusion amount were 280 mL (200 -400 mL). The preoperative and postoperative hemoglobin level were 110 g/L (65 -132 g/L) and 98 g/L (78 -125 g/L). The interval to bowel movement and indwelling catheter were 3 days (range, 1 -5 days) and 7 days (range, 5 -11 days). The median postoperative hospital stay was 10 days (range, 6 -18 days) ( Table 2) .
Intra-operative complications occurred in 6 patients (1.74%), and 34 patients (9.86%) experienced postoperative complications ( Table 3 ). The common intra-operative complications were bladder, ureter and bowel and vessel injury. After surgery, the most common adverse events included febrile morbidity, vesicovaginal fistula, urinary retention and poor wood healing. There were no cases of postoperative mortality, none of them required reoperation. After surgery, no one required intraoperative conversion to laparotomy.
In our department, we experienced laparoscopic surgery in 201 cases diagnosed with cervical cancer within five years. During the first stage (from May 2009 to May 2012), among the patients, the age of patients were beyond 60 years was occupied 15.63% (15 cases). The body index was more than 30 in the first stage (3 cases; 3.12%) incline in the second stage (20; 19.05%), which had statistical significance (p < 0.05).
The operative time was 4.27 ± 0.23 hours, estimated blood loss was 80 mL (20 -200 mL), and postoperative hospital stay was 10.36 ± 2.56 days. 20 patients were found surgical complications. When compared to the first stage, the operating time, estimated blood loss, hospital days ,operating time and peri-operative complications of cases decreased during the second stage (July 2012 to May 2014) (p < 0.05). Especially for the first three years, the complication rate higher than the cases in the second stage ( Table 4 ). Values are presented as number (range) or number (%).
Disscussion
There have been many advances in minimally invasive surgical techniques. More studies reporting on the use of a laparoscopic surgery to perform gynecologic cancer, especially for malignant caner. Clinical studies have demonstrated that comparable oncologic outcomes can be obtained using laparoscopy compared to laparotomy while providing improved quality of life [9] - [11] . More gynecologists commonly employed laparoscopic hysterectomy in the management of gynecologic cancer for lower postoperative morbidity, pain, recovery time, operative time, and complications [12] - [14] . In recent years, technical advances in our center have allowed laparoscopic surgery was preferred for apparent early-stage gynecological cancer for minimal invasive. Laparoscopic hysterectomy (LH) was applied in our Values are presented as mean ± SD or number (%). center include laparoscopic radical hysterectomy (LRH) and pure laparoscopic hysterectomy. However, laparoscopic hysterectomy was usually applied in chosen cases, especially for the cases with younger age, lower body index, less surgical time, etc. In our series, all patients with early-stage cancer accordance with FIGO underwent LH, regardless of age, body mass index, and previous abdominal surgery. Surgical outcome reported that LH is feasible, and patient age and obesity may not be an absolute contraindication. In all patients in our department, none required conversion to laparotomy. And the result was similar to Jeong-Yeol Park's report [15] . However, our results also showed that more obesus and elder cervical cancer patients are prefer to laparoscopic surgery for increasing confidence. Meanwhile, we noted a low complication rate and excellent outcomes in our cases. Previous studies have also demonstrated the safety of LH. Less study was reported on the catalog of adverse events in LH cases. In our series, intra-operative complications occurred in 6 patients (1.74%). 34 patients (9.86%) experienced postoperative complications, and the injury of urinary system was the most common complication.
Current data demonstrated that postoperative complications occurred in 31 (15.42%) in cervical cancer cases, urinary retention (11.44%) and vesicovaginal fistula (1.49%) were the most common complications. The highest occurrence was also found in cervical cancer cases, we postulated that higher occurrence related to wider incision range and higher possibility of nerve injury. Though laparoscopic radical hysterectomy (LRH) is now performed routinely around the world [16] . While this technique is less invasive than RH, it can still lead to substantial rates of postoperative complication for technical difficulty and the diversity of surgical techniques [17] [18].
Laparoscopic nerve-sparing radical hysterectomy (LNSRH) has been widely applied to operable cervical carcinoma since July 2012 in our center after standardized training. Many reports showed that the nerve-sparing approach is associated with lower postoperative morbidity. It may be a reliable technique for treating early cervical cancer. Thus, our study involves further analysis of the characteristics of cervical cancer patients during the first stage (2009-2012) and second stage (2012-2014). After June 2012, the operating time, estimated blood loss, decreased significantly in cervical cancer cases, and the results demonstrated that sufficient surgical experience and approach are both important in achieving optimal outcomes after LRH. Previous reporting showed that the disadvantage of LRH is its long learning curve. Several researchers have reported their learning curve for LRH [19] - [21] . Interestingly, we also found that adverse events decreased in cervical cancer cases during the second stage in past five years. Sufficient surgical experience and surgical training can improve optimal outcomes, and the conclusion was same to many reports [15] .
Nevertheless, there were some methodological limitations of the study. Firstly, the retrospective nature of the present study did not allow us to evaluate the function of bladder and sex, especially for the evaluation of postoperative life quality. Moreover, analysis of tumor size, uterus volume, blood supply and MRI imaging were not conducted due to minimal cases. Thus, a further prospective study with a larger study is needed to confirm the utility of laparoscopic surgical management of apparent early-stage gynecological cancer.
Conclusion
In conclusion, our data suggest that comparable outcomes can be obtained using laparoscopy applied for earlystage gynecological cancer. In our center, laparoscopic surgery may be a suitable approach for unselected cases, such as elderly, obesity and those with history of previous abdominal surgery. Meanwhile, we found the highest complication rate in LRH cases, and it decreased with surgical skill improved. Thus, LRH by experienced surgeons could gain comparable feasibility and effectiveness.
